Calcium is released by exocytosis together with catecholamines from bovine adrenal medullary cells.
We have tested the hypothesis that exocytosis is a possible export route for calcium from bovine adrenal medullary cells. After prelabelling cells in primary tissue culture with 45Ca, evoked 45Ca export and catecholamine secretion show the same time course, a similar fraction of the total pool of 45Ca and catecholamine is released, and the same concentrations of carbamylcholine or KCl are required for half-maximal triggered release. Increasing the osmolarity of the extracellular medium or treating the cells with botulinum toxin type D inhibits both evoked catecholamine secretion and 45Ca export to the same extent without inhibiting 45Ca influx. Incorporation of 45Ca into chromaffin granules is very slow, however, and incorporated 45Ca is not immediately releasable. 45Ca entering the cell during short-term stimulation is not found in the releasable pool during a second period of triggered secretion. Our data suggest that chromaffin granules are the largest pool of intracellular calcium in bovine adrenal medullary cells and that most of the calcium in chromaffin granules does not rapidly exchange with cytoplasmic Ca, but can be released directly by exocytosis. Exocytosis does not appear to play a major role in exporting Ca that enters the cell during short-term stimulation.